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[57] ABSTRACT 

A method for making a production schedule of an in- 
stant process which produces a plurality types of prod- 
ucts and supplies the products to a plurality of follow- 
ing processes by . trucks. A truck delivery schedule in- 
cluding a number of truck deliveries and times is taken 
into account when the production schedule of the in- 
stant process is made. On the production schedule, a 
production order of the products is determined, and a 
stocking schedule also is made on the production order 
schedule. 
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the instant process; and determining a production order 

PRODUCTION SCHEDULE MAKING METHOD of the products to be produced at the instant process 

^ based on the production schedule of the instant process. 

BACKGROUND OF THE INVENTION i„ Oie abovesdescribed method, since the production 

1. Field of the Invention ^ schedule of the instant process is determined by taking 
The proent invention relates to a method for making into account not only the following process schedule 

a production schedule for an instant process in a case but also a truck delivery schedule, an optimum produc- 

wherc the instant process produces a plurality of types tion order will be obtained at the instant process to 

of product! and nippUes the products to a plurality of prevent both a laA of supply from the mstant process to 

following processes by trucks, taking a truck delivery the foUowing processes and excess inventory or stock at 

schcdukabo mto account. the instant process and the following processes. 

2. Description of the Pnor Art *^ 

Japanese Patent PubUcation NO. SHO 63-265791 BRIEF DESCRIPTION OF THE DRAWINGS 
dacl«esamethodinwhichapluraUtyoftypesofpr^^ Th^ ^^^^ ^^^^ ^ ^ 

ucts (for example, engmes) produced at an instant pro- ^ „ T't " . . wjw-w. loviuica. ana no van 
cess(forexample,«iSgineL»emblyline)aredeUv«ed ta8« of the present mventitmwiU become more a^^^ 
by trucks to following processes (for exkmple. car as- f"^ wiU be more readily apprecuted from the fol- 
scmbly lines) by a production schedule that determines mowing detailed descnpUon of the preferred embodi- 
a production number of products and a production ^ invention taken in conjunction with the 

order of different types of products, and that controls 20 accompanying drawings, in which: 
inventory or stocking by merely advancing the numbers * " a system flow chart illustrating a production 

of products needed at the following processes by peri- scheduling method in accordance with the present in- 
ods of time necessary to deliver the products from the vention, applicable to any embodiment of the present 
instant process to the following processes. When a invention; 

working condition of the instant prpcess is different 25 FIG. 2 is a table of numbers of products needed per 
from a working condition of the following process, the day by a following process, in accordance with a fol- 
time to be advanced is measured on the basis of an lowing process schedule in a first embodiment of the 
actual working time. present invention; 

However m this prior production scheduling FIG. 3 is a table of daUy arrival times at the following 
^ 55?' transportation Umes are tak«i mto 30 process in accordance with a truck delivery schedule in 

^Tnnf f„«L?'^'^^^^ V the first embodiment of the present invention; 

are not considered. Smce the flow of products will c-t/- ^ v„* ui * ^ . t- . i. j i e- 

change corresponding to a change in the numbers and . HG. 4 is a table of a product shipment schedule of an 

times of the truck deliveries, production at the instant "^Tl ^'"^ corresponding to each truck amval on 

process and the following processes may suffer a lack of 35 ^I.^ foUowmg Process m accordance with the 

supply of products from the instant process to the fol- embodiment of the present invention; 

lowing process or an excess stock at the instant process * * table iUustrating a working condition and 

or at the following process, if the truck delivery sched- ^ production condition of the instant process in accor- 

ules are not taken into account. dance with the first embodiment of the present inven- 

SUMMARY OF THE INVENTION * '"^q, « . ^ble Ulustraling . producUon schedule of 

An object of the invention is to provide a production the instant process in accordance with the first embodi- 
schedule making method of an instant process which ment of the present invention; 
can prevent both a lack of supply of products from an FIG. 7 is a table illustrating a detailed production 
instant process to following processes and an excess 45 schedule of the instant process in accordance with the 
stodt at the instant process and the following processes. first embodiment of the present invention; 

The above-described object is attained by a method FIG. 8 is a table Ulustrating a production order sched- 
accordmg to the present invention for makmg a produc- ule of tiie instant process in accordance with the first 
tion schedule for jn i^t process that produces a embodiment of the present invention; 
plurali y of types of products and supplies the products 50 fjq, , ^ j^^le iUustrating a stocking schedule of the 

schedule which includes numbers of products needed ^^Bl^^! "T'^J'^Si , „ - 

by the foUowing processes with resp£:t to respective ™; " " * table iUusmitmg a foUowmg process 
product types and respective days; entering a^ck 53 J foUowmg process has a 

delivery schedule from the instant process to the fol- schedule, m accordance with a.second 

lowing process and information about delivery of prod- «nwxhment of the present mvcntion; 
uct types (this information being included in a card, " * Ulustrating a schedule simUar to that 

called a KANBAN, that is carried by each truck be- 10, but for a following process having a non- 

tween the instant process and the following process); 60 normal (extra working) schedule, in accordance with 
determining a product shipment schedule of the instant the second embodiment of the present invention; 
process based on the foUowing process schedule, the FIG- 12 is a table of numbers of products needed by 
truck delivery schedule, and the KANBAN informa- foUowing process for a modified following process 

tion about delivery of product types; entering a work- schedule in accordance with the second embodiment of 
ing condition and a production condition of the instant 65 the present invention; 

process; determining a production schedule of the in- FIG. 13 is a table of arrival times at the foUowing 
ftant process based on the product shipment schedule, process for a truck delivery schedule in accordance 
the working condition, and the production condition of with the second embodiment of the present invention; 
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FIG. U is a table illustrating a product shipment has a normal work schedule only, and is illustrated in 
schedule of the instant process in accordance with the FIGS. 1-9. A second embodiment corresponds to a case 
second embodiment of the present invention; where a following process has an cictra working sched- 

FIG. 15 is a table illustrating a working condition and ule and pxtxluct shipment is instructed by: a normal 
a production conditibn of the instant process in accor- 5 KANBAN, and is illustrated m FIGS. 10-30. A third 
dance with the second embodiment of the present in- embodiment correqwnds to a case where a following 
vention; process has an extra working schedule and product 

FIG. 16 is a table illustrating a production schedule of shipment is instructed by a special KANBAN, and is 
the instant process in accordance with the second em- illustrated m FIOS. 21-31. FIG. 1 is applicable to any 
bodiment of the present invention; lo embodiment of the invention. 

FIG. 17 is a table illustrating a detailed production The first embodiment will be explained first. As illusr 
schedule for production of type a products m accor- trated in FIG. 1, a following process schedule is entered 
dance with the second embodiment of the present in- at step 11. As shown in FIG. 2, the following process 
vcntion; schedule includes information about numbers of prod- 

FIG. 18 is a table illustrating a detailed production 13 uct types a» b, c, . . . needed by each of the following 
schedule for production of type b products in accor- processes A, B, C, . . . (for example,' car assembly lines) 
dance with the second embodiment of the present in- on respective days. For example, FIG. 2 shows that 
vention; following process A needs four products of type a and 

FIG, 19 is a table illustrating a production order twelve products of type b on each of the 29th day, the 
schedule of the instant process in accordance with the 20 30th day, and the 31st days of a month, needs no prod- 
second embodiment of the present in vcnUon; uct on each of the 1st day and the 2nd day of the follow- 

FIG. 20 is a table iDustrating a stocking schedule of ing month because they fall on a weekend, and needs 
the mstant process in accordance with the second em- twelve products of type a and four products of type b 
bodiment of the present invention; on each of the 3rd day and the 4th day. FIG. 2 ^so 

FIG. 21 is a table illustrating a following process 25 shows a switching by an operator on the 3rd day when 
schedule in a case where the following process has a the production requirements of the following processes 
normal work schedule in accordance with a third em- are changed from those of the previous week, 
bodiment of the present invention; A truck delivery schedule is then entered at step 12 of 

FIG. 22 is a table fliustrating a schedule for a follow- FIG. 1, and information is entered from a card (called a 
ing process that has an extra working schedule in accor- 30 KANBAN) at step 13 of FIG. 1. A KANBAN is here 
dance with the third embodiment of the present inven- defmed as an instruction card which is carried between 
**on; the instant process and the following processes by 

FIG. 23 is a table of numbers of products needed by trucks and which includes an instruction or mformation 
the following process for a modified following process about production and delivery of products. This en- 
schedule in accordance with the third embodiment of 35 tered information is stored in a memory of a computer, 
the present invention; FIG. 3 illustrates a typical example of such a truck 

FIG. 24 is a table of arrival times at the following delivery schedule. The truck delivery schedule of FIG. 
process for a truck delivery schedule in accordance 3 shows that trucks arrive at the following process A at 
with the third embodiment of the present invention; ten, fifteen, twenty-three, and four o'clocks per 24-hour 

FIG. 25 is a table illustrating a product shipment 40 day (which, in the example of this appUcation, starts at 
schedule of the instant process with respect to produc- 8.00 am rather than the traditional hour of midnight) in 
tion of type a products in accordance with the thbd a case of a normal working condition in which there is 
embodiment of the present invention; no working at the following process on weekends and 

FIG. 26 is a table illustrating a product delivery holidays. FIG. 3 also includes a KANBAN information 
scheduleoftheinstantprocess with respect to produc- 45 "1-4-2". This KANBAN information n-4-2" means 
tion of type b products in accordance with the third that there are "four" truck deliveries with respect to 
embodiment of the present invention; "one" day and that detailed information on the prod- 

FIG. 27 is a table illustrating a working condition and ucts carried by a given truck is delivered to the follow- 
a production condition of the instant process in accor- ing process by a "2nd" preceding delivery truck, which 
dance with the third embodiment of the present mven- 50 carries the corresponding KANBAN. Therefore, there 
^„ . ^, ^, is a time lag corresponding to two truck deliveries be- 

FIG, 28 IS a table illustratmg a production schedule of tween delivery of a KANBAN and delivery of the 
the instant process in accordance with the third embodi- products listed on the KANBAN, in the delivery of 
ment of the present invention; type "1-4-2". 

FIG. 29 is a table illustrating a detaUed production 33 At step 14 of FIG. 1, a product shipment schedule of 
schedule of the instant process in accordance with the the instant process is made based on the foDowing pro- 
third embodiment of the present invention; cess schedulci the truck delivery schedule, and the 

RG. 30 is a table illustrating a production order of KANBAN infonnation. One of the features of the in- 
the instant process in accordance with the third embodi- vention is that the product shipment schedule of the 
ment of the present invenUon; and (o instant process is made by taking the truck delivery 

FIG. 31 is a table illustrating a stocking schedule of schedule also into account, 
the instant process in accordance with the third embodi- FIG. 4 illustrates how to make the product shipment 
ment of the present invention. schedule of the instant process. More particularly, the 

DETAILED DESCRIPTION OF THE niimber of products of each type needed by each fol- 

PREFERRED EMBODIMENTS " *^ process A) in a day is di- 

vided by the number of truck deliveries on the day, and 
Three embodiments will be explained. A first embodi- the divided numbers are inserted iii "process-product" 
ment corresponds to a case where a following process lines A-a and A-b of FIG. 4. For example, four products 
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of type « are needed on Friday the 31st and twelve corresponding times advanced by the lead time of FIO. 

products of type a arc needed on Monday the 3rd, re- 5 (one hour). The numbers inserted in "process- 

spectivdy, by the following process A, and these num- product" tines A-a and A-b are the same as the shifted 

bers are divided by the number of truck deliveries per numbers in the product shipment schedule of FIG. 4. 

day (4) to obtain the numbers 1 and 3. These numbers 1 5 These numbers are then fiir^r advanced, as shown by 

and 3, which are inserted in line A-a, mean that the the arrows to the tines below the "process-product" 

products represented by the numbers diould reach the lines, by the lead time (for example, one hour) specified 

following process A by the respective truck delivery in FIG. 5. Production of the products represented by 

times of Friday the 31st and Monday the 3rd. these numbers should be completed by the times of the 

If the product deUvery schedule at the instant process 10 columns to which the numbers are advanced. For exam- 
of FIG. 4 is deternuned so that the products should be pie, on Friday the 31st, production of one product of 
ready for dispatch or shipment from the instant process type a should be completed by nine o'clock, production 
at times preceding the respective truck arrival times at of one product of type a should be completed by four- 
tbe following process by the time tag between delivery teen o'clock, production of tliree products of type a 
of tlie KANBAN and delivery of the products that is IS should be completed by twenty-two o'clock, and pro- 
specified in the KANBAN ("2" of "1-4-2"), the num- duction of tliree products of type a should be completed 
bers 1 and 3 inserted in line A-a are advanced by the by tliree o'clock, so tliat they will be ready for dispatcli, 
time lag of "two" truck deliveries to determine the respectively, at ten, fifteen, twenty-ttu^ and four o'- 
product stiipment schedule of the instant process. For clock. The cycle table switcliing time is idso sliifted by 
example, the one product of type a which reaches the 20 one hour (from 15KX> in FIG. 4 to 14KX) m FIG. f). 
foUowing process at fifteen o'clock on Friday the 3tst FIG. 7 illustrates a more detailed production sdied- 
should be listed on the KANBAN of the truck tliat ule of the instant process wherein the numbers of prod- 
makes the delivery at four o'clock on Thursday the 30th ucts of FIG. 6 are distributed over actual working peri- 
and should be ready for shipment from the instant pro- ods of time as evenly as possible. FIG. 7 lias hourly 
cess by that time. Similarly, the three products of type 25 columns grouped into working, rest, and stiift cliange 
a which reach the foUowing process at ten o'clock on periods according to the worldng condition schedule of 
Monday the 3rd should be listed on the KANBAN of FIG. 5. In particularly, according to FIG. 5. the actual 
the truck that arrives at the following process at working periods for each working day include periods 
twenty-three o'clock on Friday the 3 1st, and the tliree from eight to twelve o'clock, from tliirteen to seventeen 
type a products should be ready for dispatch by that 30 o'clock, from twenty-one to one o'clock, and from two 
time. The product delivery schedule of the instant pro- to six o'clock. For example, corresponding to the prod- 
cess of FIG. 4 shows ttiis time advance by arrows. This uct completion numbers in FIG. 6 (1 in the 9:00 o'clock 
advance also means that, as shown in FIG. 4, the column, 1 in the 14.-00 o'clock column, 3 in the 22KX) 
switching of the cycle table for completion of products o'clock column, 3 in the 3:00 o'clock column of the 31st, 
ready for shipment from the instant process will occur 3S and 3 in the o'clock columns of the 3rd day of the 
at 13.*00 o'clock on Friday the 31st, to correspond to the next month), in FIG. 7, a number 1 is inserted in the 
switching of the cycle table for arrival of products at woridng period prior to the group that contains nine 
the following process A that occurs at 8:00 o'clock on o'clock, a number 1 is inserted in the working number 3 
Monday the 3rd (as shown in FIG. 2). is inserted in the working period prior to the group tliat 

A working condition of the instant process and a 40 contains twenty-two o'clock, a number 3 is inserted in 
production condition of the instant process are entered the working period prior to the group ttiat contains nine 
at stiep 15 and step 17 of FIG. 1, respectively. Typical o'clock of the next working day. 
examples of these conditions are illustrated in FIG. 5. Then, these numbers inserted in the '*proces$- 
For example, in a normal or ordinary working condi- product" lines A-a and A-b of FIG. 7 are then distrib- 
tion liaving no work on a weekend or holiday, there are 43 uted as evenly as possible over respective actual work- 
two work shifts, tliat is. a first shift from eight to seven- ing periods of time as shown in the next line below each 
teen o'clock and a second shift from twenty-one to six of the "process-product" lines. Therefore, for example, 
o'clock, and two rest periods, that is, a rest period for the one product of type a which should be completed 
the first shift from twelve to thirteen o'clock and a rest by nine o'clock on Friday the 31st is produced from 
period for the second shift from one to two o'clock. 50 four to five o'clock on Thursday the 30th, and the one 
Also, in tlie example of FIG. 5, one hour is provided as product of type a which should be completed by four- 
a lead time, wliich is defined as a time by which comple- teen o'clocic on ttie 3 Ist is produced from ten to eleven 
tion of production should precede dispatching of prod- o'clock on the same day. Of the tliree products of type 
ucts, and one liour is provided as a tact-time, which is a which should be completed by twenty-two o'clock on 
defmed as a time needed to produce one product. 55 the 31st, the first one is produced from fifteen to uxteen 

A production schedule of the instant process with o'clock, the second from sixteen to seventeen o'clock, 

respect to product types a and b is made at the next step and the third from twenty-one to twenty-two o'clock 

18 of FIG. 1. Tliis production schedule of the instant on that day, and of the three products of type a wliich 

process is made t>ased on the product shipment schedule should be completed by nine o'clock of the 3rd day of 

of FIG. 4, the working condition of the instant process 60 the next month (because of the intervening weekend) 

entered at step 15 of FIG. 1, and the production condi- the first is produced from four to five o'clock on the 

tion of ttie instant process entered at step 17 of FIO. 1, 3Ist, the second from five to six o'clock on the 3 1st, and 

these two conditions being shown in FIG. 5. the ttiird from eight to nine o'clock on the 3rd. The 

FIGS. 6 and 7 illustrate how to make the production number of type a products which should be produced 

schedule of the instant process. In FIG. 6, the second, 63 from eight o'clock on the 31st to eight o'clock of the 

fourth, sixth, and eighth columns under "31(FRI)" rep- next working day (skipping the nonworking weekend 

resent the four truck delivery times at following process days of Saturday and Sunday) is one from eight o'clock 

A, and columns one, three, five, and seven represent on the 3tst to a time of switching of the cycle table 



04/26/2004, EAST Version: 1.4.1 



5,278,750 

7 8 

(fourteen o*dock on Friday the 3Ist) and eight from the the next working day (Monday the 3rd) can be obtained 

switching time to eight o'clock of the next working day m the same way as described above by selecting the 

(Monday the 3rd). In this way, the production schedule desired production . magnitudes of types a and b prod- 

of FIG. 7 is made. ucts at fourteen o'clock on the 31st to be 8 and 3, respec- 

A production order schedule of the instant process is 5 lively, as shown in FIG. 7. 

made at step 19 of FIG. 1 based on the production The desired production magnitudes of types and b 

schedule obtained at step 18 of FIG. 1 and a production products are then compared with each other at eadh 

condition entered from a file of production condition. working hour (eight o'clock, nine o'clock, . ), and a 

For eumple, as illustrated in FIG. 7, the number of product type having a larger desired production magnir 

type a products to be produced at the instant process for 10 tude is selected to be the type of product to be inxduced 

delivery to the following process A should be one in the at the time. In this way, a production order from eight 

period from eight to fourteen o'clock on Friday the to thirteen o'clock on Friday the 31st is determined to 

31st, and eight m the period from fourteen o'clock on be b, b, a, b. b, and a production order fr^m fourteen 

the 3 1st to eight o'clock on the next working day (Mon- o'clock on the 3l8t to eight o'clock on the 3rd (the next 

day the 3rd). Similarly, the number of type b producte 15 working day) is determined to be a, b, a, a, a, b, a, a, a. 

to be produced for delivery to the following process A b, a. This production order detemuning method stabi- 

should be four in the period from eight to fourteen lizes the production line. 

o'clock on Friday the 3Ut, and three in the period from At the next step 20 of FIG. 1, a stocking schedule is 

fourteen o'clock on the 3 1 st to eight o'clock on the next made based on the production order determined at step 

working day. Therefore, one product of type a and four 20 19 and the product shipment schedule determined at 

products of type b should be produced at the instant step 14. At step 21, a stock supervision is executed based 

process from eight to fourteen o'clock on Friday the on the cumulative stock condition stored in a memory 

3 Ist, and eight products of type a and three products of 22. 

type b are produced from fourteen o'clock of the 31st to FIG. 9 illustrates how to make the stocking schedule, 

eight o'clock on the next working day at the instant 2S In a production order line of the table of FIG. 9, the 

process. production order determined by FIG. 8 is inserted. 

FIG. 8 illustrates how to detennme a production Since all the products are inspected, the same order as 

order for products of type a and for products of type b, that of the production order but delayed by a lead time 

to cause the instant process and the following processes (for example, one hour) is inserted, in an inspection end 

to operate smoothly. More particularly, in FIG. 8, de- 30 order line of FIG, 9. An inspection period of time is 

sired production magnitudes Ka and Kb for products of included in the lead time. 

types a and b at eight o'clock on Friday the 31st are Then, cumulative numbers of the inspected type a 

selected to be equal to the numbers of products to be products are inserted in "inspected product, a" line, 

produced from eight to fourteen o'clock (cycle switch- More particularly, since one product , of type a is in- 

ing time) on the 31st, as shown in FIG. 7, so that Ka is 35 spected at eleven o'clock and the next product of type 

selected to be 1 and Kb is selected to be 4. Then, a a is inspected at fifreen o'clock, the cumulative number 

desired production magnitude Ka' at nine o'clock with is 0 up to eleven o'clock, 1 from eleven to fifteen o'- 

respect to product type a is determined by equation, clock, and 2 from fifteen o'clock. According to the 

Ka'=Ka+Ka-(Ka+Kb)xP, and a desired produc- product delivery schedule of FIG. 4, however, the 

tion magnitude Kb' at nine o'clock with respect to prod- 40 number f type a products required to be ready for ship- 

uct type b is determined by equation, ment from the instant process is one by ten o'clock, one 

Kb'fflKb+Kb— (Ka+Kb)xQ. In this connection, P is by fifreen o'clock, three by twenty-three o'clock, and 

1 when there is a product of type a to be produced in the three by four o'clock, so a cumulative number of type a 

period from eight to nine o'clock on Friday the 3 Ist, products dispatched is one from ten to fifteen o'clock, 

and P is 0 when there is no product of type a to be 45 two from fifteen to twenty-three o'clock, five from 

produced from eight to nine o'clock on the 3 Ist. Simi- twenty-three to four o'clock, and eight from four to 

larly, Q is 1 when there is a product of type b to be eight o'clock, as shown in "debvery of product a" line 

produced in the period from eight to nine o'clock on the of FIG. 9. 

31st, and Q is 0 when there is no product of type b to be A stock number or inventory of type, a products is 

produced in this period. 50 calculated by subtracting the cumulative numbers of 

For example, a desired production magnitude of type shipped products from the cumutative numbers of in- 

a products at nine o'clock is 2 (= 1 + 1 -0), and a de- spected products. More particularly, in a case where the 

sired production magnitude of type b products at nine stock number is initially zero, the stock number is 0 

o'clock is 3 (s=4+4— (1 +4)). Similarly, a desired pro- from eight to nine o'clock, 0 from nine to ten o'clock, 

duction magnitude of type a products at ten o'clock is 3 55 - 1 from ten to eleven o'clock, 0 from eleven to twelve 

(«=(1 + 1 —0)+ 1 —0), and a desired production magni- o'clock, and so on. However, since a mmus stock num- 

tude of type b products is 2 (=(4+4-3)+4-5). A bcr means lack in stock of products, an alarm will occur 

desired production magnitude , of type a producu at in such a case so that an operator notices the lack. An 

eleven o'clock is - 1 (= (1 + 1 - 0 -f- 1-0) +1-5), and a initial stock number is determined so that no lack in 

desired production magnitude of type b products is 6 60 stock of products will occur. For example, an initial 

(=(4+4-5+4-5)+4-0). Skipping the rest time stock number of 1 is selected for the type a products, 

(twelve to thirteen o'clock), a desired production mag- The stock numbers of type b products are determined in 

nitude of type a products at thirteen o'clock is 0 the same way as for type a products. 

(«(1 + 1 -0+ 1 -0+ 1 -5)+ 1 -0), and a desired pror Next, the second embodiment of the present inven- 

duction magnitude of type b products is 5 65 tion will be explained with reference to FIGS, 10-20. 

(=(4+4-5+4-3 +4-0)+4- 5). Desired production The second einbodiment corresponds to a case where 

magnitudes of types a and b at each working hour from extra work is scheduled on a holiday or weekend and 

fourteen o'clock on Friday the 3 1st to eight o'clock on the product delivery on the extra working day is coh- 
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trolled by « KANBAN for a normal working schedule. of FIG. 17 correspond to the numbers of products to be 

In this connection, the explanation made about FIG. 1 produced which will be deUvcrcd on the extra working 

also tppUcs to the second embodiment. day. In this instance, the number *ir' in the third line 

FIG. 10 illustrates a foUowing process schedule corresponds to the number of products to be supplied 

which the second embodiment would have if the fol- 5 on the extra working day, and the numbers "1. 0, 0. 0, 0, 

kjwng process had no extra working. The schedule of o, 1, 0. 0. 0, 0. 1, 0. 0. 0, 0, 0, 1, 0, 0, 0" in the fourth line 

FIG. 10 mcludes numbers of products needed by the correspond to the numbers of products to be produced 

Mkiwmg process with r«pect to rcspecUvc product on Friday the 31sL The remaining four products will be 

^n^i u "»P«=**^^ ^y\^ ^. . produced on Thursday the 36th, but they are not shown 

'° m fig. n. The numbers in the fiflhUne from the to? of 

^lit^ ^rSSTv^^ir , ^ ™- 17 «««mimations of the numbers of the secSnd 

A. More I»rtic^ly HG. 11 Ulustrates that eight li^^ and the numbers of the fourth line. From this Uble. 

SS^^S^a'^l.i'/.if'' '""^t"^? S^T" ^ ^ ^derstood that two products of type a ie 

reduced by eighVand that the eight products tol^ ^„ o^^'o^SS'^tTj^^^^ 

deUvcred to the following process on the extra working "^^^ ""^^i"*" ^ ""t . 

dayareproducedonthe3(Xhand31stdaysataninstan? ?u H, a production sched- 

process ule of the mstant process with respect to type b prod- 

Because of the extra working, the foUowing process 20 ^^''^J^^'^^^^^ ^ ^ , 

schedule of HG. 10 is modified to a schedule of FIG. ^J"^ production magnitudes Ka and Kb of 

12. More particularly, it U planned that six products of SS?"fi*5 *^J*^ ^ calculated as illustrated in 
type a and two products of type b arc delivered to the production schedules of HGS. 17 

foUowing process on the 1st day. and eight arc reduced 1' ™= ^ ^<^^ embodiment, 

from the numbers inserted in the 3rd day column and 25 T^"^ explamed with reference to FIG. «, and then 
the 4th day column of FIG. 10. production order schedule of the instant process is 

Products are transported by trucks from the instant selecting the largest desired production magni- 

process to the following process in the numbers indi- production time, to stabUize the production 

catcd in FIG. 12, in accordance with a truck delivery 

schedule and a KANBAN instruction which are shown 30 ^ illustrates a stocking schedule of product 

in HG. 13. In the example of FIG. 13, there arc only *yP" a and b that is made based on the production order 
two truck deliveries at ten o'clock and fifteen o'clock schedule of FIG. 19. This stocking schedule is made in 
on the 1st day and there is a time lag of two truck deUv- """^ **y " that of the first embodiment, which 

eries between delivery of each KANBAN and delivery explained with reference to HG. 9. 

of the respective products, as instructed by the instnic- 33 ^c^U the third embodiment of the present invention 
tion "1-4^2" of the KANBAN. iviH be explained with reference to HGS. 21-31. The 

. As iUustrated in FIG. 14, a product deUvcry schedule embodiment corresponds to a case where extra 

from the instant process is made. based on the modified working is scheduled on a weekend or holiday and the 
foUowing process schedule of FIG. 12 and the truck product delivery on the extra working day is controUed 
delivery schedule of FIG. 13. More panicularly, the 40 **y a special or extra KANBAN. In this connection, the 
numbers of products to be supplied to the following explanation made about FIG. 1 also apphes to the third 
process are divided by the number of truck deliveries embodiment. 

and are evenly distributed over, the respective truck P^G- ^1 iUustratcs a following process schedule 
deliveries. Then, the distributed numbers are advanced which the foUowing process would have if the foUow- 
by the time lag specified in the KANBAN, whereby the 45 "»« process had no working on a weekend. The sched- 
product delivery schedule from the instant process is of FIG. 21 includes the numbers of products needed 

made. by the following process with respect to product types 

FIG. 15 Ulustrates a working condition and produc- and days, 
tion condition of the instant process. As shown in FIG. FIG- 22 Ulustrates one example where extra working 
16, a production schedule of the instant process is made 50 ^ scheduled on Saturday the 1st at the foUowing pro- 
based on the product delivery schedule of the instant cess A. More particularly. FIG. 22 iUustratcs that 
process of FIG. 14 and the working condition and pro- twelve products are shifted from the normal working 
duction condition ofthe instant process of FIG, 15. This days of Monday the 3rd and Tuesday the 4th to the 
production schedule is made by advancing the product extra working day on the 1st. Therefore, twelve prod- 
delivery schedule by a lead time (for example, one hour 55 ucts wfl] be delivered to the foUowing process on Satur- 
as shown in FIG. 15). In this instance, the products day the Ist, and twelve products are reduced from the 
which should be suppUed to the following process on products bandied on Monday the 3rd and Tuesday the 
the extra working day (Saturday the 1st) are planned to 4th. FIG. 22 also Ulustrates that the twelve products to 
be produced on Thursday the 30th and Friday the 3 1st be supplied to the foUowing process on the 1st are pro- 

FIG. 17 Ulustrates a detaUed production schedule of 60 duced on the 30th and 31st at the instant process, 
the instant process with respect to type a products. In . Because of the extra working, the foUowing process 
HG; 17, the . numbers to be produced are distributed schedule of HG. 21 is modified to a schedule shown in 
over actual working periods of time as evenly as possi- FIG. 23. More particularly, it is planned that nine prod- 
ble. The numbers mserted in the finit and second lines ucts of type a and three products of type b are supplied 
from the top of FIG. 17 correspond to the numbers of 65 to the foUowing process on Saturday the Isi. and nine 
products to be produced which will be delivered to the products of type a and three products of type b are 
foUowmg process on normal working days, and the reduced from the products to be supplied on Monday 
numbers inserted in the third and fourth lines from top the 3rd and Tuesday the 4th in FIG. 21. 
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Products are supplied from the instant process to the 
following processes in accordance with a truck delivery 
schedule and a KANBAN instruction which are shown 
in FIG. 24. As illustrated in HG. 24, there are only two 
truck deliveries at ten o'clock and at fifteen o'clock on 
the extra working day of Saturday the 1st, and delivery 
of the products to be supplied on the extra working day 
is controlled by a special KANBAN in which there is 
no time lag between delivery of the KANBAN and 
delivery 
KANBAN 

that there are two truck deliveries on one extra working 
day, and there is no time lag between delivery of the 
KANBAN and delivery of the corresponding products. 



12 



selected at respective productioo times so that the pro- 
duction order of product types a and b is determined. 

FIG. 31 illustiBtes a stoddng schedule of the instant 
process that is made based on the production order 
schedule of FIG. 30. This stocking schedule is made in 
the same way as that of the first embodiment which was 
explamed with reference to FIG. 9. 

In accordance with any of the first, second and third 
embodiments, since a production schedule of the mstant 



of the corresponding products. The special 10 process b made taking a truck delivery schedule into 
N has an, instruction of "1-2-0" which means consideration, both a lack in supply of products and an 



extra stocking of products are effectively prevented. As 
a result, the production lines are stabilized. 
Although a few embodiments of the mvehtion have 



As iUustratcd in FIG. 25, a product delivery schedule " described in detaU above, it will be ^predated by 



of the instant process is made based on the modified 
following process schedule of FIG. 23, the truck deliv- 
ery schedule of FIG. 24, and the KANBAN instruction 
of FIG. 24. More particularly, with respect to the prod- 



those skilled in the art that various modifications and 
alterations can be made to the particular embodiments 
shown without materially departing from tlie novel 
teachings and advantages of the present mvention. Ac> 



ucts to be supplied to the following processes on the 20 cordingly, it is to be understood that aU such modifica- 



25 



30 



normal working days, the number of the products is 
divided by the number of truck deliveries, and the di- 
vided numbers are.distributed over the respective truck 
deliveries as evenly as possible. Then, the numbers of 
the products distributed over the respective truck deliv- 
eries are advanced by the time lag between delivery of 
the KANBAN and delivery of products specified in the 
normal KANBAN. On the other hand, with respect to 
the products to be supplied to the following processes 
on the extra working day, the numbers of the products 
to be supplied to the following process are distributed 
over both the extra working day itself and the preced- 
ing normal working day or days as evenly as possible. 
The distributed numbers are not advanced becaiise 33 
there is no time lag between delivery of the KANBAN 
and delivery of products according to the special KAN- 
BAN. FIG. 26 illustrates a product delivery schedule of 
the instant process with respect to. products of type b, 
which is made m the same way as that of products a. 40 

FIG. 27 illustrates a working condition and produc- 
tion condition of the instant process including a lead 
time aiid a tact-time. 

As shown in FIG. 28, a production schedule for the 
instant process is made based on the product delivery 45 
schedules of FIGS. 25 and 26 and the working condi- 
tion and prokluction condition of the instant process of 
FIG. 27. This production schedule is made by advanc- 
ing the product delivery schedule by a lead time (one 
hour, see FIG. 27). In this instance, the products (nine 50 
products of type a and three products of type b) which 
should be supplied to the following process on the extra 
working day (Saturday the 1st) are scheduled to be 
produced over both Saturday the 1st and Friday the 



tiQns and alterations are included within the spirit and 
scope of the present invention as defmed by the follow- 
ing claims. 
What is claimed is: 

1. A method for making a production schedule for an 
instant process that produces a plurality of types of 
products and supplies the. products to a plurality of. 
second processes by trucks, the method comprising the 
steps of: 

recording a second process schedule which includes . 
numbers of products needed by the second process 
with respect to respective product types and re- 
spective days; 

recording a truck delivery schedule from the instant 
process to the second process and information in- 
cluded in a card called a KANBAN which is car- . 
ried by each truck between the instant process and 
the second processes and which includes informa- 
tion about delivery types; 

determining a product shipment schedule of the in- 
stant process based on the second process schedule, 
the truck delivery schedule, and the KANBAN 
information; . 

recording a working condition and a production con- 
dition of the instant process; 

determining a production schedule of the instant pro- 
cess based on the product shipment schedule, the 
working condition of the instant process, and the 
production condition of the instant process; and 

determining a production order of the products to be 
produced at the instant process based on the pro- 
duction schedule of the instant process. 

2. A method according to claim 1, wherein each of 
the second processes comprises , a process including a 



31st HG. ^ alK) shows that three products of type a 55 normal working condition in which no work is sched- 
1 J .J „j r... . - J .... . ^ ^ weekend or holiday, and the KANBAN com- 

prises an ordinary KANBAN in which there is a time 
lag between delivery of the KANBAN and delivery of 
the products corresponding to the KANBAN. 

3. A method according to claun 1, wherein at least 
one of the second processes comprises a process includ- 
ing an extra working condition in which work is sched- 
uled on a weekend or holiday, and the KANBAN com- 
prises an ordinary KANBAN in which there is a time 



are produced and one product of type b is produced on 
the 1st 

FIG. 29 illustrates a detailed production schedule of 
the instant process with respect to product types a and 
b. In FIG. 29, the numbers of products to be produced 60 
shown in FIG. 16 are distributed over corresponding . 
actual working periods of time as evenly as possible. 

Desired production magnitudes Ka and Kb of prod- 



ucts a and b are then calculated as iUustratcd in FIG. 30, ^ ^ 

based on the production schedule of FIG. 29, in the 65 lag between delivery of i'e"k>i5^BAN ah^deS^ 
same way as for. the fu^t embodiment which was ex- the products corresponding to the KANBAN. 
plained with reference to FIG. 8, and a product type 4. A method according to claim 1, wherein at least 
that has the largest desired production . magnitude is one of the second processes comprises a process includ- 
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ing an extra woricing condition in which work is sched- 
uled on a weekend or holiday, and the KANBAN com- 
prises an special KANBAN in which, there is no time 
lag between delivery of the KANBAN and delivery of 
the producu corresponding to the KANBAN. 

5. A method accordmg to any one of claims 3 and 4, 
wherein the following process schedule comprises a 
schedule in which the numbers of products needed by 
the second process are modified so as to include also a 
number of products needed by the following process on 
the extra working day. 

6. A method according to any one of claims 1, 2, 3, 
and 4, and further comprising a step of making a stock- 
ing schedule of the instant process based on the deter- \5 
mined production order of the products to be produced 

At the instant process. 

7. A method according to any one of claims 1, 2, 3, 
and 4, wherein the truck delivery schedule comprises a 
schedule specifying times when the trucks reach the 20 
second processes. 

8. A method according to any one of claims 1, 2, 3, 
and 4. wherein the KANBAN comprises a KANBAN 
specifying a number of truck deliveries per day and a 
time lag between delivery of the KANBAN and deliv- 
ery of the products corresponding to the KANBAN. 

9. A method according to any one of claims 1, 2, 3, 
and 4, wherein the step of determining a product ship- 
ment schedule of the instant process includes steps of: 

dividing the numbers of the plurality of types of prod- 
ucts needed by the second processes specified in 
the following process schedule by the number of 
truck deliveries specified in the KANBAN and 
distributing the divided numbers over the respec- 35 
tive truck deliveries; and 

advancing the distributed numbers by the time lag 
specified in the KANBAN. 
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10. A method according to any one of claims 1, 2. 
and 4, wherein the step of determining a production 
schedule of the instant process includes a step of distrib- 
uting the numbers of prcxlucts specified in the product 
delivery schedule of the instant process over actual 
working periods of time as evenly as possible. 

11. A method according to any one of claims 1, 2, 3, 
and 4, wherein the step of determining a production 
order of products to be produced at the instant process 
includes steps of: 

calculating desired production magnitudes with re- 
spect to respective types of products and respec- 
tive actual working times; and 

determining a product type having a maximnm de- 
sired production magnitude at an actual working 
time as the product to be produced at the time. 

12. A method according to claim 6, wherein the step 
of making a stocking schedule of the instant process 
comprises step of: 

determining an inspection order of products based on 
the production order of products; 

determining cumulative numbers of inspected prod- 
ucts with respect to respective times and respective 
types of products; 

determining cumulative numbers of delivered prod- 
ucts with respect to respective times and respective 
types of products based on the product shipment 
schedule; 

subtracting the cumulative numbers of delivered 
products from the cumulative numbers of in- 
spected products to obtain numbers of products 
stocked at the instant process with respect to re- 
spective types of products and respective times; 
and 

adjusting initial stock numbers of products at the 
instant process so that the numbers of stocked 
products at respective times are not negative. 
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